We present high-statistics results for neutral B-meson mixing and heavy-light-meson leptonic decays in the quenched approximation from tadpole-improved clover actions at β = 6.0 and β = 6.2. We consider quantities such as BB d(s) , fD d(s) , fB d(s) and the full ∆B = 2 matrix elements as well as the corresponding SU (3)-breaking ratios. These quantities are important for determining the CKM matrix element |V td |.
INTRODUCTION
The study of B 
where G F is the Fermi constant, M W the Wboson mass, m t the top-quark mass and µ the renormalisation scale.
, η B and C B (µ) are perturbatively-calculated quantities.
An alternative approach, in which many theoretical uncertainties cancel, is to look at the ratio 
where f B 
SIMULATION DETAILS
We use the tadpole-improved SheikholeslamiWohlert (SW) quark action,
to perform simulations on a 24 3 × 48 lattice at β = 6.2 and a 16 3 × 48 lattice at β = 6.0. Here S W F is the standard Wilson action, g 0 the bare gauge coupling, c SW the clover coefficient, κ the hopping parameter, and P µν a lattice definition of the gauge-field strength tensor. Table 1 gives the simulation parameters. We use KLM normalisation for the quark fields.
OPERATOR MATCHING
Matching onto the MS scheme is performed at one-loop in perturbation theory using the coupling α MS (µ) defined from the plaquette [1] . Since Table 1 Simulation parameters. κ Q and κ q are the heavy-and light-quark hopping parameters. 
We set the coupling and matching scales to µ = 1 a and, for consistency with the literature, run divergent operators to 5 GeV, using 2-loop continuum RG in the MS scheme with the appropriate number of flavours.
To estimate the systematic error associated with the one-loop matching, we vary the scale µ in a range from 1/a to π/a. Decay constants are not affected since they are normalized by f π and B-parameters change by about 3% (f π varies by approximately 3%). Since we are mainly interested in SU (3)-breaking ratios for which these effects are even smaller, we neglect these small variations in what follows.
ANALYSIS AND RESULTS
We determine κ c and κ s from pseudoscalar meson masses. We set the scale with M ρ for spectral quantities and f π for decay constants. In fact, these two quantities yield remarkably similar scales. (See Table 2 .) We then linearly extrapolate and interpolate heavy-light decay constants, B-parameters and ∆B = 2 matrix elements to κ c and κ s , keeping κ c , κ s , aM ρ and af π in the bootstrap loop. Fig. 1 shows examples of these extrapolations. Figure 1 . Light-quark-mass dependence of the heavy-light B-parameter, B P , and extrapolation (interpolation) to κ l = κ c (κ s ) at β = 6.0 and 6.2.
For heavy-quark (HQ) extrapolations, we define (M P is the heavy-light meson mass)
and SU (3)-breaking ratios, HQET predicts For SU (3)-breaking ratios, we find that taking the ratio before or after the HQ extrapolation leads to nearly indistinguishable results. We use the former for our final results since SU (3)-breaking ratios have milder HQ-mass dependences.
Our main results are summarised in Table 3 . We obtain r sd from the direct calculation of M bs /M bd as well as from f Bs /f B d and B Bs /B B d . Our results for the direct calculation are consistent with those of [3] , obtained with propagating Wilson quarks, and, at β = 6.0, with the static result of [4] . However, as Fig. 3 suggests, it is more difficult to control the chiral and HQ extrapolations of the matrix elements in the direct calculation because these extrapolations are more pronounced.
Because we have results at only two values of the lattice spacing, we cannot extrapolate to the continuum limit. We therefore consider the β = 6.2 results to be our best, noting that decay constants may still suffer from relatively large discretisation errors (roughly a 2σ effect between 6.0 and 6.2) while SU (3)-breaking ratios and Bparameters are consistent within errors at the two β values. Although formally one need not include the a∂ µ P correction to the axial current when using a mean-field improved, tree-level clover action, it would be interesting to investigate its effect on our results in view of understanding how nonperturbatively, O(a)-improved decay constants may behave. We plan to do so in the future.
For a comparison of our results with other recent results, we refer the reader to [5] .
